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Краткая история Paxos 


1978 - Time, Clocks and the Ordering of Events па 
Distributed System 


1982 - The Byzantine Generals Problem - 1987 - The 
Byzantine Generals 


1990 - Part time Parliament 
1999 - Paxos Made Simple 
2011 - Paxos made moderately complex 


2020 - Paxos vs Raft: Have we reached consensus on 
distributed consensus? 
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Где используется Paxos 


Paxos Raft 
Zookeeper, Cassandra, Consul, etcd, CockroachDB, 
Aerospike, MySQL (**) YugaByte, ПОВ, MongoDB(*), 


Tarantool (*), RavenDB 


(*) - используется свой велосипед, названный Raft 
(**) - MySQL Group Replication 
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задача 


e Only a value that has been proposed may be chosen, 
e Only a single value is chosen, and 


e Aprocess never learns that a value has been chosen 
unless it actually has been. 
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In the absence of failure or message loss, we want a 
value to be chosen even if only one value is proposed 
by a single proposer. This suggests the requirement: 


P1. An acceptor must accept the first proposal that 
it receives. 


P HighLoad++ 
HL eb 


N 
— ჩ zr" Е 
Cre 
ალ ~ u 
MÍA 


_ s 
көт, ს айн A | 
Sie SL 
, 
I i 
he e 


2- 


жай. 4” 
Уа 


тч | 1B<24 


Что может поити He так 
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5 - Client request ' Decision made . Client reply 


TLA+ 


inti; VA necs шағу 
void main() ^ i' € 0..1000 
{ i = someNumber() ; ^ pc! = “middle” 
pmo МА nez middle" 
} A 5 =++1 
^ рс! = "done" 


because we can't predict in what order things happen. 


Leslte Lamport quote 
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A few years ago an 
amazon engineer (a 
smart guy so when he 
said something | believed 
it) told me that there is a 
sentence in “Paxos Made 
Simple” which could be 
misinterpreted and there 
are three implementations 
of Paxos (he knows them) 
that contain that error. 
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Contradiction in Lamport's Paxos made simple paper 
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Related 


4. P2 sends 'prepare 100' to AB 
AB respond P2 with a promise to not to accept any request numbered smaller than 100 
Now the statu A 100) B 100) C( 
დ ლი. ње + + қ in DM 


Что осталось за скобками 


Удаление состояния 

Мульти-паксос 

Идентификация участников кластера 

Начальный состав участников 

Изменение состава участников 

Выход из строя клиента 

E-Paxos, FastPaxos, CasPaxos, Flexible Paxos, Paxos 
Quorum Leases 
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Спасибо! 
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